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(57)Abstract: 

PURPOSE: To provide an active matrix liquid crystal 
display device capable of improving contrast without 
reducing an opening ratio by preventing a lateral 
electric field from occurring between a picture 
element electrode and a signal line or scanning line 
and su£gi^jsijigJ:(ie_occurrenGe-of-arreverse tilt area, 
and improvi ng the con trast withou^re.ducing the 
openingfatio by generating the most part of the 
reverse tilt area at a wiring part shielded by a black 
matrix. 

CONSTITUTION: This device is the active matrix 
liquid crystal display device in which the picture 
element electrode 7 is formed so as to traverse line 
width via an insulating layer at the upper part of the 
signal line 4a and the scanning line 5a setting a 
picture element corner in a direction to start rubbing 
as an intersection, and also, it is the one in which the 
picture element electrode 7 is formed up to the 
center of the line width via the insulating layer at the 
upper part of the signal line 4a and the scanning line 5a. 
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WMMI!*©I611] 

m i ©a«^ fluSE^ i <DmR<Dmmmmiw<Dffiftit 

*nfcffifiI«t4:**-r*»2CDaMRi:, itii83!gl©*« 

®giA 5 Buf3^ i ©fflK©@aiei§i©7 1; j: sffiisma 
^-i3(Dmm>um^'m^xm. j b <t a tztmm&ft b 

u^azmm^titzmm^m^ut, mm^mt.mmm 

$ i ®w&h, mtm i ©^©ii**iwjw©sisfl-s 

£ftfel£ftl&i:£#-r3!g2©»£i:, iuI3?Bl©»K 
i:iiuf3Sf§ 2 ©^fc©|BIKiM&3ftfc*iii: £ftfirr S 
t^t 1 * HJ ^f&ilii^BC&OT, mJlBHSJI 

wm&mmm i ©s«©iEiejffii©7 h yv\z i sieiri© 
*-#©ei§©— J; *> i~mmm*frhxfcm£ 

So 

[0 0 0 1] 

[gat±©*jffl#i?] *^hj{*, raw*?*: Lx&m v 

(Thin Film Transistor;TFT) N 
h\ MIM (metal/insulator/metal ) , 

[0 0 0 2] 

[t£*©S^] «fflTFTi7^r^^VhU^7f 
ffi^SIBfcLTtts H82llf|l|9fc^1-J;afta5MBt 

a^S©-B*©¥ffl^@T-fe!3> 09fct, 08© 
D-D' 93#©1fl5$»rH!&B£|gT*;&3o :r*5V7"vh 

u^^MHS^a^ Hstw-rji-sCx tft«« 

1, *tfaS&2&TNm3iH>mi&iStl. TFTfflgl 



(2) 

2 

tttfamR 2 fc#-j£|ffllHT?*H* U TF Tfflg 1 fctf 

[0 0 0 3] TFT^gllltt, n (IK) *ia©M-9» 
4kfr («) #ft©j£5m5fc#vHJ*;*ttCJ&j£3 

mkY?*s*JX# (TFT) 6t 
WJR«H7*«JBja*nTV^5. ^bT, §TFT6©y 
-h««8ttff«lt:JM©jiaEll5tS8tt*tU 

sa 9 ii?ij«£ttii©{§^f&4 csa»**v h- u >« 

O t BffiJK 1 3 flX O 3 o 

[0 0 0 4] -# N @ttt4^*>^S*f|nI»£2£ 
(i, THCTFTSfil i:M^ftfeTFT6, 
gfltfv&UWWS 7 £&£IR£©MlKlffid-&B5 £#>© 
75 '^7 h'J^^l 1 ^©T(3±t®^gi 

X'&zMfammi 2tfffM^n, M^TB±f**a^<t 

■5KEI6MK1 3' #RW6nT^*. 
[0 0 0 5] ±iB©«t d £JfM£ftfe T F TfflK 1 

*frfij»fi2tt, jwaa^fcaBKCttbT— jg©:/u*-;i/ 

TZtzMZ, GfiJRl 3, 13' ^^U^X^;i/^©^U 
::?tt, TFTS^l©5-tf>^[p]*H8©eT^ 

£>£±£rpi*>5#fpjfcu *f(nja^2©7tr>y*(pi* 

^fr^Ttrft^d^lRl^bTUSo tbt, TFT 
££ 1 fc*hqJ«« 2 tttKlPlM 13, 13' *sSV^;[p] 

/^v^i^cfiifiFdiv * © Pffl c Mat 3 &mtz z nx 

[0006] mz., ±im3k<DT*T'(7-?bv?xWL 
30 fl^»«©Klfc*iSt:ov^TlllW"i-S. ^ttiS5©l 

mzmiRMR (v g ,on) ^Ensn^nsh^ ^©^sus 
tsi^^^^■rv^?,TFT6As^->tt^i:^^), mmmm . 
7<z>mmm^m4<z>m®.£mL<-&-oXs «^«4c 

So jtrfl^SSl 2^i-^»ff^;■RRf^nTV^Sfc 

t(Dn®.mz£f), Mir»*nTi^-*ii3ciiia*iRi 

©•If^* 5 !), C©*|fcDg|fl£EiSfcT««3©E|q| 
ttJB*««fbU *nC^oT*i8a**«*{bL-Cli|<jM8 

40 ^*sfTfcns*)©t-feSo 

[0007] mmw&7 izwg&£titz7 : -t>nmz, 

j&aE»5K:*©MR«ffi (Vg,on) WSP^tlSST*© 
fH> o*D % ^S*R«JE (Vg,off ) #£PJjD£ftT^3 
Mttfi^r*ns©Tfs T^^-f^vhU^xMsia^ 

b*ffiZ>Z.tfi i Xg& ! b<DX$>2> a 
[0 0 0 8] b^b^* j e>> ±l3tE*©T^-f 

«S7 i:«9^4 i:©KX«iia^«17 i:^*«l5 h© 

so Bciffissfti/, m^««i7©iiiiagi5^«7?ip]^* s 



4#fcW6-273802 



3 

mux. «t r> x tmsks&v'f-fr v %fa*mz-t z^m # 

[0 0 0 9] £'T% 'J^-J^l/h^ ojv*— 
^hMO) 2 0#$g£-T£p<:*/-X At 01.^09 
©BfiSBllflBlftfflV^T^ftWKiBftlH'rSi T F TSMK 1 
tt7tr><7^£*iTU.5©TN B9R«S7 2:43^RI4 
k©K£«ftM* s &^i§^ S*JE#©*il#?fck 
SfiOE|p|Il 3©fiieoBfc:**bT:n/?-;i/h#30Tf— 

[0 0 10] b*>U lBJK«K7J:<B-5lft4J;©|fflK:« 

ffi^bS^ H9C^-Tiat:, IfflS!l«§i7 k{i ^ §• 
Sg4 k^^ioOg^ftltJIW^^ WC* TF 
TSfi 1 ©7 K>^B»e*lS!tffla-rSiiii*«i 7 

(08T*(±n^«fii7©^TPsa5^) c^vruu m 

f&I, **fefc-0#|«ofcEfa3*a«fc3fc*#[«O«IW 5 

[0 0 11] ^©F^Mfct, T^r^yvh^^S 
^■^©MITT? % *) N K»SfrP t bt TFT tW© 
*y;r— r\ MI M % ^y***PSfflVVfc»£Tt>ra« 

[0 0 12] iJ^-^f-^bi«t:<t53>h7^hO 
fiTSffi±-r3fcft©t£*©#i&fck U/^-^^MIfi 
«©«£*B6JtrS5Sf&i^ i^^f^hW** 

-^^■;l/h««©«*SI»jfc-r**«si:bTtt, ^i/?- 

[0013] s-r^ < -rzjjmt b 

x&, 7u*-fr\>ndifi*&^mmtn&m^zi5&i 
mom, mttw&m&s&im&mg w^r^x 

:/l/-f] : EID91-72,pl(1991) #«=0 , yO/^rfca 
&*%^mftm*muz>fim (fe#ffe, National Techn 
ical Report Vol.38 No.3,p54(1992) * ttfa&R 

91-121 ,p35( 1991 mm) , mXWBW8NZim*tBltt& 

dfcfc«fc&j|3&»tt±ffl*-;uh £i£*£<-r£#& (#18 

¥4-5 5 8 1 9^fi«#flR) W»e.nt^5. 

[0014] */t, «^iRi«iW)aiflEfc^* 
m*»* £©«©£**** < -ra#*£ (#ra¥ 1 - 2 

6 6 5 1 2^ W&JF4-4 9 6 9 2^&3§#!?=0 , U 



(3) 

¥3- 1 7 78 1 7-^S$B#^) «#»£>ftTV^. ^ 
#©7tf>^|qI*5Hfc-r3#iSfck SS»**:tfffl©TF 

£fc**jfflbfct»ffl-eife4. 

[0 0 15] ft4 bfe U hf^S g4fe & < 

^y*vHJ^X£JfM-r3;>3i£ (#M¥l-26 6 5 

1 2*}£MWm > uD3MMB7©4|MJ*^y^vhU 
io **©Tffl*T?ffi!IU JECi!I3RmSS7©iS«ttS3RC». 

*SbTM^B©«fiftSSBbTx IfcSfMB^tUvt-^ 

^'^YMJ^^^MtS*^ («PH¥2-1 3 9 

2 7 *$$m.4m) wn^nti^. 

[0 0 16] 

iWfc©lffl©Bt5&l«i«IMzJ:-3Tx y-M-JWi'MfiJ* 

5s ^©i?^i:b-r©±iBee*©7'i^v t ;i/h^Sr^^ 
£*>©©> +7>^3Si*{±f#?.n-r> um- 

^7hT>^[p]$:aiR-r-5^T*^ TFTOKl/-T> 

[0 0 17] IC S t£*©S!l©JWi«KT?*5';^t— 
;i/ MSg&£ Bi:fe£ < bT©HSfl»&J&igB£ 
so I0!>&<;#«r*\ 0|l3MM©*BftM^ia©«BK:»JtS* 

*tikru i©»;aaw^cu^t-^;pMs«ft«^ 

Hififc#£ft£fc©©> IBP^W^SfcftJR^OW 
[0 0 18] *«WI±±K»fC«*T»*nfc*© 
MWSCJ:53>h7^ bCiSTftKih-rsc-fc©-?* 

40 [0 0 19] 

ifc-rsfc»©Bt*@iia«©«iHttN fififatjmitti 

fe«BR©Jg3Hftfcs JU*iacJK*ai*nfctHR©«^« 

k, BuBB*^ShHuf3ff^©^^(4«tfM^nfc 

i3^©iii^«@±B^*ffl : & 5 \f.yy\ci. \> iEiRiMa 
^nfei2(plMi:«:*t-5mi©«gi:s huI3^1©»S 

so tr>^cj:DEisi«yidn&BaiRijRi:ft* , r4»2©at 
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S^OT, B583Ifflm«®* s Buia^ 1 ©a£©ffi|qlK© 

{0 0 2 0] ±ffif£^©ra»aft»*r *&»©»# 

±SiK:*iiIft7tr>^t:.±i)B!|qliDffl*n&iaqiit4:ft 

w-ram©*^ «waJB i ©iS«©ii*«fflw^ 
a^sasirrsaBMi:* w8Bm*w»fc*riRi-r**tiRi 

®3£ftfciEi6iMt£#T6tg2©aig^ miaim© 

tSTi'r-f TV h U **««*jj*«iltC:i3^*t\ 8MB 

[p]ffia©M^[6i©-ac ^ tz zj&m&iim^nwptii 

[0 0 2 1] 

[rim© 7 hr > yiB^* [pi c ^ & « -iao^s^i hmnu 

^»©±ffl <fc i>*6LTlB*««© LfcBi£3i&£Ki|li 
Tr£©T\ *«i*it:**i6j©«lfft*^***ifcttft 

[0022] Drag 2 fa«4©^B^{c «tn«, fg i ©sk 
©eipjjbi©? br>^ n*&*iat:a&*-a©«iafc® 
W©'J>&< fc*-#©E*©-ffl$SB-5 <fc-3fc»»Ji 

^bTB^a^^ffM^nfeT^T 1 ^ Tv h 'J **JS 

ffiats^aEBkUT^*©^ 

#&£-f3#> ^-rsu^-^^i/h^©^^ 
MRXWB*«©±ffi t & *) , m 2 ©a&Kcjgfi&s n 

ttB»T'N^fc©fcfc?K WP*PfcffiT£«S£i:& 
[0 0 2 3] 

[HS60IJ] **iia©-|l««lcov>TBnii*#JSL/*:A« 



(4) 

TV h U ^^«S*5«B©T F Tfifg<&!j©¥fflSif«l2I 
"CifetK B2li, HI ©A- A' ^©HJrBI&fEEIT-iio 

»k h s uu eii©b-b' ^©B^RfaBUnaTft 

5, fUfc. 0 8&W39£l^©«fi£££3^#£o^T 
fct, H-©^*ffl^TKi!8-r*. 

[0024] ^nsfi^jcT^^^ tv h u ^xm^Wn 

>/3r7^fTO^JKh5>^X^ (TFT) swif 

®^ffpias2i:, pa6R©nci**nT*«*n&«a 

[0 0 2 5] Mfc* Jlttl&£#||^J©7*7M Tv h 

u ^^«a«syKii©*r»tov^TBW8-r4. t.f 

7>^^^ (TFT) 6i:, Rfb-f -XX (I 

TO) ^*&BllSaW*«{*aZ>ilIJlS«fi7*«Jlgfia*nT 
20 *t), ^TFT 6©y-h«tt8ttfTfcC#»©ji2«l 
5 *U V — 9 <±?IJ« Cft»©«^« 4 (3 

JSttSJv. 1*W>«*1 0tt&i99R©BiX*ff7£& 

[0 0 2 6] 3^|n]StS2©**7^»tS2' ©T®CH:» 
T F Tfiffi 1 £flM£ftfc T F T 6 M«4, 

{±A^-T^;u^ (H^-e-T) *«^jES*tix ^©Tfffl(3 
|q|jyt 13' WWttthti, Hl©*±A»6&TC|qI*^T 

[0 0 27] TFT»RlC*Jt*#iB*©TF 

T6ii, 0 l^t>*0 2{r^-rj:oK:, T F TS^ 1 ©# 
7^aHgl' ^UA (Cr) «©&IHfre>j$3;£ 

-Wb^'f* (Si 02 ) iP^JSKsy-h^Bl 5 

7W7^^'J3> Ca-Si) flf*»e.fiESJW 
Mttil WeJTJIk (SiNx) *^5±SI5 

-*«tt 9 W H U -f >«S 1 0 i: #HB«»1 S itfci» 
^^5!^S©«3gi:^o•t^^•5o 
[0 0 2 8] * LTs #U -f 5 H«©JilBlffifM 1 7 ft 
^UTV-^«ffi9CSBR-r47;U$ = ">A (Al) 

mm 1 8*s»jf^ti> cicDjgBasfe^/B 1 8 t»«-?>n& 

VA-XX (I TO) «»&jQKSiniK«a7«s)gjA$ 

50 So 
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[0029] ^.mmmr-itmrnm^'TFi: m 
mv^>i?z#) tur^sa^ TFT£pse>-r> trj 

[oo3o] ttmn<D®&&fo'zib*>wmM 
m 7 ©»a*tk marcs i *h& 2 #©©-3« 4 1 2 * 

2a®s^«4;Rwe*»5©±»fca-5 .t-sc^* 
SDSifc-i-s 2ia^bTv^So +ttt>*>- Eii{c^-r<to 

fc, IlIJi{©T«CW»i-*5feaBl65 a©±flB£Mfc4 i 
at»^n> «rC, TFT«B»ft|»v^TM^«4a4: 

^fsrefc 4B*©*T»»Kiii*«B 7 £&3ft ltj&j* 

[0 0 3 1] «fC, #IWJT-tt> TFT 63Bfl«< 
M^*R4 aM^»5 a©IBH*«lli3RWi7 C J:-3T 

^±c«iDns«t'5t, wmwmi ©£«&> Hit* 

7©T4S(±, 01£:fc^T?gttJ&£5 aiHTi:&§<t 

[0 0 3 2] TFT6©aE«K:*JV^Ttt, iffl** 

«7©*«l*«^«4 a©±^**£T*i£5IbTflM 
U TWfcj£SBK5a©±«*ife*^SSLTJ^LT 
C>5. intt, TFT6ffl##S!3Sfe#-rs&«>l^ P 
8?-r410R««7n±*«ffllft-rs©*B6<fc4&'?&S, 

raac, fg ^-is 4 a t^asa 5 a fc©ssgss#*.«s# 
**<&«©ts «BrrsiH**«7i^±:ws»-r3© 

V>5„ £©1#!3^SI5:5K±'J^V>©T% MP^O^* 
[0 0 3 3] i^T\ ^fSffitfiJ©^^ U** 

*«^aEB0«if k*fl©EiRiicov^r m 3 ©«^»t 

«7fc©HI©«#|q|«#fc:.fc^T:£b, wc,-ias©7 

if > ft t ffi a -r s ps t *^ -r 4 £ k #» £> nx 

USo 

[0 0 3 4] #§dfi«n?tt, pi*«& 7 ft 7 K 
#fa©Bft^-fS®^«4 afcj£SB»5 a©±g|5(cS 
T-filU, <5^4a;Rtf;££|ft5a©1gfl&fl 

o idtCflMbTOS*:^ «^4 aX{±j£*fc|5 a 

t mmmm 1 1 om^M-e^.? s m&Mgtt* «^« 4 
Sifi^c-r s©t\ «n 3 rtc*^riqi©«»ft«** 

[0 0 3 5] fcfOWW©?'*^ r/T b ij 



(5) 

ii«jj*$M©«fi#8!Cov^ 04 (a) ~ (dK 
05 (e) (f ) ©yD-b^BfiilBiraiaftfflV^TBiifi-r 

»j£l©S*£l' ±t> ^DA (Cr) *XHy*'J> 

^tit3^^-->ybTTFT6©y-^h«^8SU : 
jie3B»5feJBja-r« (04 (a) #Jft) o 
[0 0 3 6]»C, Si02 ft**U 
5 ftffJfig-rSo MMUM 1 5{^ ^fi)S5 fciW^K 
10 4fc©SEa«B©»liJBl 5' fcLTt»*ltti-rat)©T?* 

'J n > ( a - S i ) U *©±C, ±M%mm 1 

6hbT©SiNx fcJ£S§tU 7* HJ V^^-S 
Xfs. y?- >if\Z <£ 5 — bT^- h mm 8 £*t 
fa-r««fc<5±SMfi«Bl 6ftffM-rs (04 (b) # 

[0 0 3 7] *©±fc % W«Sttl/fen+ a-Si 
ft#JKbs n+ a-SiJgi:s a- S iHftifsbT/^ 
^-->^b^ V-X«B9, Hb^>««il OJW* 
20 «ft^£JBl 4ftB^-T5 (E94 (c) #JB) o ^ ff 
^»4Xttli*«a7 ton hffifini;*fi«r*& 
»C, V— A«B9»rFI*U-f >«B1 0©±fiBK:^> 

(W) , ?-*y (Ti) ^©y^UT^^;i/fta9: 

[0 0 3 8] fbt> ^Mfb^r-f *v Sft-JT'T SRXI±#- 
1 7CV— ^««9tSBttf Sfc*© 3 ^* 

SMU *c, t;i/^-<>^ (ad 5fiu 

{§^4£ffM-rso M^«4*jBrii-r 

30. S^^^>^T*«±, ■€©±t»jEK*n*HSl!«ffi7<)«® 
^B4©^->Jty^ffl©a^c J; t) Wlftf 4©*B6 

±-TS.fci6ts 4 5Kiii±©^-^1-ai>y^>^ftff 

fH^4C<fc3f£H£M<-r£;ifc* 5 ^i: bV^ (0 
4 (d) #ffi0 o 

[0 0 3 9] ^b•r^ r»fb^--f gYb^-f ^Xtt* 
'MSHft^MU H*«tt7i:1«u-f >«il Ofcft 

g l 7 , 18 ft^1-So 3 >f> t? h*-;i/ffM©^>y 

40 i: b-r© i t o&*-)ugffiiz-t-frmmLTmM*&z 

*«tv^J:-5t:4 5JKW±©^->'i-ji^^>^ftfT^^ 
^:AS^!?^bV^o 

[0 0 4 0] HK*©±C, B^«@7J:bT©ITO 
#»4 a i:^fflg5 a i:©3£M^ftl^V^T, mmmm 

7 ©a*ftffi5M-r s <t o \z , h i rpT-mmmm i ©e#i 
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(57) Abstract: 

PURPOSE: To provide an active matrix liquid 
crystal display device capable of improving 
contrast without reducing an opening ratio by 
preventing a lateral electric field from 
occurring between a picture element electrode 
and a signal line or scanning line and 
suppressing the occurrence of a reverse tilt 
area, and improving the contrast without 
reducing the opening ratio by generating the 
most part of the reverse tilt area at a wiring 
part shielded by a black matrix. 
CONSTITUTION: This device is the active matrix 
liquid crystal display device in which the 
picture element electrode 7 is formed so as to 
traverse line width via an insulating layer at 
the upper part of the signal line 4a and the 
scanning line 5a setting a picture element 
corner in a direction to start rubbing as an 

intersection, and also, it is the one in which the picture element electrode 7 is 
formed up to the center of the line width via the insulating layer at the upper 
part of the signal line 4a and the scanning line 5a. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more scanning lines formed in the line writing direction. Two or more signal lines 
formed in the direction of a train. The driver element formed in each intersection position of the 
aforementioned scanning line and the aforementioned signal line. The pixel electrode linked to each 
aforementioned driver element. The 1st substrate which has the orientation film in which orientation 
processing was carried out by rubbing in the front face on two or more aforementioned pixel electrode 
upper surface, Liquid crystal filled between the 2nd substrate which has the shading layer which 
covers portions other than the pixel electrode of the 1st substrate of the above, the counterelectrode 
which counters the aforementioned pixel electrode, and the orientation film in which orientation 
processing was carried out by rubbing in the front face on the aforementioned counterelectrode upper 
surface, and the 1st substrate of the above and the 2nd substrate of the above. It is the active-matrix 
liquid crystal display equipped with the above, and is characterized by being formed through an 
insulating layer so that the aforementioned pixel electrode may cross and cover the line breadth of one 
[ at least ] wiring of the scanning line equivalent to two sides of the start direction of the orientation 
processing by rubbing of the orientation film of the 1 st substrate of the above, and a signal line. 
[Claim 2] Two or more scanning lines formed in the line writing direction. Two or more signal lines 
formed in the direction of a train. The driver element formed in each intersection position of the 
aforementioned scanning line and the aforementioned signal line. The pixel electrode linked to each 
aforementioned driver element. The 1st substrate which has the orientation film in which orientation 
processing was carried out by rubbing in the front face on two or more aforementioned pixel electrode 
upper surface, Liquid crystal filled between the 2nd substrate which has the shading layer which 
covers portions other than the pixel electrode of the 1st substrate of the above, the counterelectrode 
which counters the aforementioned pixel electrode, and the orientation film in which orientation 
processing was carried out by rubbing in the front face on the aforementioned counterelectrode upper 
surface, and the 1st substrate of the above and the 2nd substrate of the above. It is the active-matrix 
liquid crystal display equipped with the above, and is characterized by being formed through an 
insulating layer so that the aforementioned pixel electrode may cover a part of one [ at least ] wiring 
of the scanning line equivalent to two sides of the start direction of the orientation processing by 
rubbing of the orientation film of the 1st substrate of the above, and a signal line. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the active-matrix liquid crystal display which can 
raise the contrast of display quality of image, without starting the active-matrix liquid crystal display 
which used TFT (Thin Film Transistor;TFT), diode, MIM (metal/insulator/metal), the varistor, etc. as 
a driver element, and reducing a numerical aperture especially. 
[0002] 

[Description of the Prior Art] As a conventional TFT type active-matrix liquid crystal display, there 
was display as shown in drawing 8 and drawin g 9 . Drawing 8 is 1 -pixel flat-surface explanatory 
drawing of the conventional active-matrix liquid crystal display, and drawing 9 is type section 
explanatory drawing of the D-D' portion of drawin g 8 . As an active-matrix liquid crystal display is 
shown in drawing 9 , it consists of a TFT substrate 1, an opposite substrate 2, and liquid crystal 3, the 
TFT substrate 1 and the opposite substrate 2 confront each other at a fixed interval, and the gap of the 
TFT substrate 1 and the opposite substrate 2 is filled with liquid crystal 3. 

[0003] The signal line 4 of the direction of a train (length) and the scanning line 5 of the direction of a 
line (width) are formed in the TFT substrate 1 in the shape of a matrix, and TFT (TFT) 6 which is a 
driver element, and the pixel electrode 7 which consists of a transparent conductor are formed in it at 
each intersection of a signal line 4 and the scanning line 5. And the gate electrode 8 of each TFT6 is 
connected to the common scanning line 5 for every line, the source electrode 9 is connected to the 
common signal line 4 for every train, and the drain electrode 10 is connected to the pixel electrode 7, 
and the orientation film 13 is formed so that the whole substrate may be covered further. 
[0004] On the other hand, the black matrix 1 1 of a wrap sake is formed in an inferior surface of 
tongue in TFT6 formed in the TFT substrate 1, each wiring portion, and the crevice portion of the 
pixel electrode 7 and each wiring, the counterelectrode 12 which is a common electrode is formed in 
the bottom of it, and orientation film 13' is prepared in the opposite substrate 2 which consists of a 
translucency substrate so that the whole inferior surface of tongue may be worn further. 
[0005] In order that the TFT substrate 1 and the opposite substrate 2 which were formed as mentioned 
above may make the orientation of the liquid crystal molecule carry out in the fixed direction with a 
fixed pre tilt angle to a substrate and may make display quality of image uniform, processing (rubbing 
processing) which, on the other hand, grinds the orientation film 13 and 13' against cloth, such as 
polyester, at ** is performed. Here, the directi on of rubbing of t h^ TFT giihgtrate 1 is mad&JntnJhe. 
HWtmn wbi^b-gQex Jn the upper l ^fiLfrnm the lower ri ght of drawing 8 , and the direction of rubbing 
of the opposite substrate 2 is made into the direction which goes to the lower left from the upper right. 
And the TFT substrate 1 and the opposite substrate 2 are held so that the orientation film 13 and 13' 
may face mutually, and liquid crystal 3 is filled in the meantime. 
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counterelectrode of an opposite substrate in the shape of a stripe, the method (refer to JP,4-55819,A) 
of seeing by preparing an inclination in a pixel electrode edge, and enlarging the upper tilt angle, etc. 
are learned. 

[0014] Moreover, as a method of making intensity of longitudinal direction electric field small, the 
method (refer to JP, 1-2665 12, A and JP,4-49692,B) of enlarging distance between notching, the pixel 
electrode 7, and a signal line 4 for the edge of the pixel electrode 7, the method (refer to 
JP,3-177817,A) of choosing the direction of rubbing so that it may lap with the portion to which TFT 
has connected the reverse tilt field and it may be generated, etc. are learned. Since a drain electrode 
overlaps the method of choosing the latter direction of rubbing by reverse stagger type TFT at a gate 
electrode, longitudinal direction electric field use a bird clapper small on a gate electrode. 
[0015] Extend the edge of the method (refer to JP, 1-2665 12, A) of forming a black matrix, and the 
pixel electrode 7 to the lower part of a black matrix, deform the line breadth of a signal line further 
corresponding to area extension of the pixel electrode 7, make the extension generate a reverse tilt 
field as a method which is not conspicuous and carries out the generated reverse tilt field so that a 
reverse tilt field may be covered, and the method (refer to JP,2-13927,A) of forming a black matrix so 
that a reverse tilt field may be covered etc. is learned. 
[0016] 

[Problem(s) to be Solved by the Invention] Thus, it sets to the above-mentioned conventional 
active-matrix liquid crystal display. Although a reverse tilt field occurs by the longitudinal direction 
electric field between a signal line and a pixel electrode or between the scanning line and a pixel 
electrode, there is a trouble that contrast falls and there is the method of enlarging the 
above-mentioned conventional pre tilt angle as the solution at the time of un-choosing Effect of a 
certain thing with a certain amount of sufficient effect to a contrast improvement is not acquired. 
Moreover, by the method of choosing the direction of rubbing so that it may generate in the portion to 
which a reverse tilt field laps with a TFT portion, there was a trouble that generating of a reverse tilt 
field could be prevented only in a portion with the drain electrode of TFT. 

[0017] Furthermore, by the method of cutting and lacking the pixel electrode edge as a method which 
is not conspicuous and carries out the reverse tilt field which is another conventional solution, and the 
method of making the edge of a pixel electrode correspond to deformation of a signal line, extending, 
making this extension generate a reverse tilt field, and covering by the black matrix, although 
improved, contrast had the trouble that the luminosity of an element fell, in order that a numerical 
aperture might decrease. 

[0018] this invention aims at offering the active-matrix liquid crystal display which can prevent the 
fall of the contrast by the reverse tilt field, without having been accomplished in view of the 
above-mentioned actual condition, and decreasing the numerical aperture of an element. 
[0019] 

[Means for Solving the Problem] Invention according to claim 1 for solving the trouble of the 
above-mentioned conventional example Two or more scanning lines formed in the line writing 
direction, and two or more signal lines formed in the direction of a train, The driver element formed in 
each intersection position of the aforementioned scanning line and the aforementioned signal line, and 
the pixel electrode linked to each aforementioned driver element, The 1st substrate which has the 
orientation film in which orientation processing was carried out by rubbing in the front face on two or 
more aforementioned pixel electrode upper surface, The shading layer which covers portions other 
than the pixel electrode of the 1st substrate of the above, and the counterelectrode which counters the 
aforementioned pixel electrode, In the active-matrix liquid crystal display possessing the liquid crystal 
filled by the aforementioned counterelectrode upper surface between the 2nd substrate which has the 
orientation film in which orientation processing was carried out by rubbing in the front face, and the 
1st substrate of the above and the 2nd substrate of the above It is characterized by being formed 
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[0006] Next, the drive method of the above-mentioned conventional active-matrix liquid crystal 
display is explained. If selection voltage (Vg, on) is impressed to one of the scanning line 5, TFT6 
connected to the scanning line 5 will be in an ON state, the potential of the pixel electrode 7 will 
become equal to the potential of a signal line 4, and the data voltage currently outputted to the signal 
line 4 will be written in the pixel electrode 7. On the other hand, since the counterelectrode 12 is held 
at fixed voltage, by the potential difference of the data voltage and the counterelectrode 7 which were 
written in the pixel electrode 7, vertical electric field are built over the liquid crystal 3 inserted in 
between, the orientation state of liquid crystal 3 changes according to the intensity of this electric 
field, a light transmittance changes in connection with it, and image display is performed. 
[0007] Since the data voltage written in the pixel electrode 7 is held while non-choosing voltage (Vg 
and off) is impressed until the following selection voltage (Vg, on) is impressed to the scanning line 5 
that is, an active-matrix liquid crystal display can acquire high contrast compared with a simple matrix 
liquid crystal display. 

[0008] However, in the above-mentioned conventional active-matrix liquid crystal display, in a 
non-selection period, the potential difference may be produced between the pixel electrode 7 and a 
signal line 4 or between the pixel electrode 7 and the scanning line 5, and longitudinal direction 
electric field may occur at the periphery of the pixel electrode 7. Depending on the part of the pixel 
electrode 7, this longitudinal direction electric field had the operation which makes reverse the 
direction of a tilt of a liquid crystal molecule, and as shown in drawing 8 , the reverse tilt field 20 
which the direction of a tilt of a liquid crystal molecule reversed occurred, and they had become the 
cause of the fall of contrast, or a fall of a visual-sense property. 

[0009] Here, the mechanism which the reverse tilt field (reverse tilt domain) 20 generates is 
concretely explained using cross-section explanatory drawing of drawin g 9 . Since rubbing processing 
of the TFT substrate 1 is carried out, when there is no potential difference between the pixel electrode 
7 and a signal line 4, orientation of the liquid crystal molecule near the substrate is uniformly carried 
out by pre tilt angle theta to the orientation side of the orientation film 13 of a substrate. 
[0010] However, if the potential difference arises between the pixel electrode 7 and a signal line 4, as 
shown in drawing 9 , longitudinal direction electric field will occur so that the pixel electrode 7 and a 
signal line 4 may be connected. In the edge (a part for the lower right corner [ Drawin g 8 ] of the pixel 
electrode 7) of the pixel electrode 7 which corresponds in the rubbing start direction of the TFT 
substrate 1 especially, since longitudinal direction electric field which make the orientation of the 
direction of a tilt of a liquid crystal molecule carry out to the field of the normal pixel electrode 7 in 
the opposite direction of -theta, i.e., the direction, arise, the reverse tilt field 20 occurs into this 
portion. Since other fields and light transmittances differed from each other, the reverse tilt field 20 
had the problem of reducing the contrast of a display pixel. 

[001 1] It is a problem peculiar to an active-matrix liquid crystal display, and this problem is the same 
even when diodes other than TFT, MIM, a varistor, etc. are used as a driver element. 
[0012] The conventional method for preventing the fall of the contrast by the reverse tilt field is 
divided roughly into the method of preventing generating of a reverse tilt field, and the method which 
is not conspicuous and carries out it even if a reverse tilt field occurs. As a method of preventing 
generating of a reverse tilt field, there were a method of enlarging pre tilt angle theta and the method 
of making intensity of longitudinal direction electric field small. 

[0013] first, as a method of enlarging a pre tilt angle The method [ theta / pre tilt angle ] using a large 
liquid crystal material (refer to electronic-intelligence communication society technical research report 
[electronic display] :EID 9 1 -72 besides Sawada, and p 1 ( 1 99 1 )), The method [ theta / pre tilt angle ] 
using a large orientation film (refer to National Technical Report Vol.38 No.3 besides Satani, and p54 
(1992)), The method (EID 91-121 besides Nishiki, p35 (1991) reference) of forming the 
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through an insulating layer so that the aforementioned pixel electrode may cross and cover the line 
breadth of one [ at least ] wiring of the scanning line equivalent to two sides of the start direction of 
the orientation processing by rubbing of the orientation film of the 1 st substrate of the above, and a 
signal line. 

[0020] Invention according to claim 2 for solving the trouble of the above-mentioned conventional 
example Two or more scanning lines formed in the line writing direction, and two or more signal lines 
formed in the direction of a train, The driver element formed in each intersection position of the 
aforementioned scanning line and the aforementioned signal line, and the pixel electrode linked to 
each aforementioned driver element, The 1st substrate which has the orientation film in which 
orientation processing was carried out by rubbing in the front face on two or more aforementioned 
pixel electrode upper surface, The shading layer which covers portions other than the pixel electrode 
of the 1st substrate of the above, and the counterelectrode which counters the aforementioned pixel 
electrode, In the active-matrix liquid crystal display possessing the liquid crystal filled by the 
aforementioned counterelectrode upper surface between the 2nd substrate which has the orientation 
film in which orientation processing was carried out by rubbing in the front face, and the 1st substrate 
of the above and the 2nd substrate of the above It is characterized by being formed through an 
insulating layer so that the aforementioned pixel electrode may cover a part of one [ at least ] wiring 
of the scanning line equivalent to two sides of the start direction of the orientation processing by 
rubbing of the orientation film of the 1st substrate of the above, and a signal line. 
[0021] 

[Function] Since according to invention according to claim 1 it is considering as the active-matrix 
liquid crystal display with which the pixel electrode was formed through the insulating layer so that 
the line breadth of one [ at least ] wiring of the scanning line of two sides which hits in the rubbing 
start direction of the orientation film of the 1st substrate, and a signal line may be crossed and wiring 
may be covered The line of electric force generated between a pixel electrode, a signal line, or the 
scanning line The contrast of a display pixel can be raised without not generating lateral electric field, 
being able to prevent generating of a reverse tilt field, and reducing a numerical aperture into liquid 
crystal, since termination is carried out at right angles to the field which emitted from the upper 
surface of a signal line or the scanning line, and the pixel electrode carried out. 
[0022] Since according to invention according to claim 2 it is considering as the active-matrix liquid 
crystal display with which the pixel electrode was formed through the insulating layer so that a part of 
one [ at least ] wiring of the scanning line of two sides which hits in the rubbing start direction of the 
orientation film of the 1st substrate, and a signal line may be covered Although a reverse tilt field 
occurs by the longitudinal direction electric field between a pixel electrode, the scanning line, or a 
signal line Most reverse tilt fields to generate serve as the upper part of the scanning line or a signal 
line, and since it is covered by the shading layer formed in the 2nd substrate, the influence on the 
display screen can raise the contrast of a display pixel, without reducing the next door of a small 
potato, and a numerical aperture extremely. 
[0023] 

[Example] It explains referring to a drawing about one example of this invention. Drawing 1 is 
flat-surface explanatory drawing by the side of the TFT substrate of the active-matrix liquid crystal 
display concerning one example of this invention, d rawin g 2 is cross-section explanatory drawing of 
the A-A f portion of drawing 1 , and drawing 3 is type section explanatory drawing of the B-B' portion 
of drawing 1 . In addition, the portion which takes the same composition as drawin g 8 and drawing 9 
is explained using the same sign. 

[0024] The active-matrix liquid crystal display of this example consists of liquid crystal 3 with which 
it inserted and filled up between the TFT substrate 1 of the bottom possessing the TFT (TFT) which 
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performs ON/OFF which is not penetrated [ transparency / ] and a signal line, and the scanning line, 
the opposite substrate 2 of the top possessing the counterelectrode which are a black matrix and a 
common electrode, and both substrates, as shown in drawin g 3 . [ of each pixel ] 
[0025] Furthermore, each part of the active-matrix liquid crystal display of this example is explained 
concretely. TFT 6 which a signal line 4 and the scanning line 5 are formed in the upper surface of 
glass-substrate 1' of the TFT substrate 1 in the shape of a matrix through insulating-layer 15', and is a 
driver element at each intersection of a signal line 4 and the scanning line 5 (TFT), The pixel electrode 
7 of the transparent conductor which consists of indium tin oxide (ITO) etc. is formed, the gate 
electrode 8 of each TFT6 is connected to the common scanning line 5 for every line, the source 
electrode 9 is connected to the common signal line 4 for every train, and the drain electrode 10 is 
connected to the pixel electrode 7 of each pixel. Furthermore, the orientation film 13 is formed so that 
the whole upper surface may be worn, and in dra wing 1 , rubbing processing is performed toward the 
upper left from the lower right. 

[0026] The black matrix 1 1 or light filter (not shown) of a wrap sake is formed in the undersurface of 
glass-substrate 2' of the opposite substrate 2 in the wiring portions of TFT6 formed in the TFT 
substrate 1 and a signal line 4, and the scanning line 5, a counterelectrode 12 is formed in the bottom, 
orientation film 13' is prepared so that the whole undersurface may be worn further, and it succeeds in 
rubbing processing toward the lower left from the upper right of drawing 1 . 

[0027] Moreover, TFT6 of each pixel in the TFT substrate 1 The scanning line 5 and the scanning line 
5 which consist of metals, such as chromium (Cr), on glass-substrate 1' of the TFT substrate 1 as 
shown in drawing 1 and drawing 2 , and the really cast gate electrode 8, The gate insulating layer 15 
which consists of a silicon dioxide (Si02), and the semiconductor barrier layer 14 which consists of 
an amorphous silicon (a-Si) etc., The up insulating layer 16 which consists of silicon nitride (SiNx), 
and the source electrode 9 and the drain electrode 10 which consists of the semiconductor film with 
which the impurity was added have reverse stagger type structure by which the laminating was carried 
out one by one. 

[0028] And the signal line 4 which consists of the aluminum (aluminum) which connects with the 
source electrode 9 through the layer insulation layers 17, such as a polyimide, is formed, further, the 
laminating of the layer insulation layers 18, such as a polyimide, is carried out, the pixel electrode 7 
which consists of the indium tin oxide (ITO) which connects with the drain electrode 10 through 
opening prepared in this layer insulation layer 18 is formed, and it has the composition that the 
laminating of the orientation film 1 3 was carried out on this. 

[0029] Moreover, although the driver element is set to TFT (TFT) in this example, you may use not 
only TFT but diode, MIM, a varistor, etc. 

[0030] And the configuration of the pixel electrode 7 which is the feature portion of this example is 
formed so that the upper part of the signal line 4 of two sides which adjoins each other among four 
sides of the quadrilateral formed by two signal lines 4 and the two scanning lines 5 surrounding the 
pixel electrode 7, and the scanning line 5 may be covered. Here, in this example, two adjacent sides 
covered by the pixel electrode 7 may be two sides which make the pixel corner of the rubbing start 
direction an intersection. That is, as shown in drawin g 1 , the pixel electrode 7 is formed so that it may 
lap with the upper part of signal-line 4a which adjoins the right-hand side of a pixel, and scanning-line 
5a which adjoins the pixel bottom, except for a TFT portion, the line breadth of signal-line 4a and ' 
scanning-line 5a is crossed especially, line breadth is covered, and the pixel electrode 7 is extended at 
the lower right portion of the pixel which is the rubbing start direction, and it forms. 
[0031] Especially, in this example, the soffit of the pixel electrode 7 is formed so that it may come 
below scanning-line 5a in drawing 1 so that the right end of the pixel electrode 7 may become on the 
right of signal-line 4a in drawing 1 so that the line breadth of signal-line 4a except TFT6 portion and 
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scanning-line 5a may be completely covered by the pixel electrode 7. 

[0032] Moreover, [ near TFT6 ], the right end of the pixel electrode 7 is extended and formed to the 
center of the upper part of signal-line 4a, and the soffit is extended and formed to the center of the 
upper part of scanning-line 5a. Since TFT6 portion has a level difference, this is for preventing pixel 
electrode 7 adjoining comrades connecting too hastily. Similarly, the amount of [ of signal-line 4a and 
scanning-line 5 a ] intersection has also prepared minute notching as shown in drawing 1 , in order to 
prevent pixel electrode 7 adjoining comrades connecting too hastily, since a level difference becomes 
large. Since this notching portion is small, the influence on a numerical aperture is small. 
[0033] Here, the electric field of the active-matrix liquid crystal display of this example and the 
orientation of liquid crystal are explained using type section explanatory drawing of drawin g 3 . The 
reverse tilt field to which contrast is reduced is produced by the longitudinal direction electric field 
between a signal line 4 or the scanning line 5, and the pixel electrode 7, and generating in a corner 
which corresponds in the rubbing start direction of a pixel especially is known. 
[0034] Since the pixel electrode 7 is extended even to the upper part of signal-line 4a which shares the 
corner of the rubbing start direction, and scanning-line 5 a in this example, and it forms further so that 
the line breadth of signal-line 4a and scanning-line 5a may be covered, The line of electric force 
produced in the potential difference of signal-line 4a or scanning-line 5a, and the pixel electrode 7 
Since it emits from the upper surface of signal-line 4a or scanning-line 5 a and is made perpendicular 
termination on the inferior surface of tongue of the pixel electrode 7 Contrast can be raised without 
being able to prevent generating of a reverse tilt field and reducing a numerical aperture by this, into 
liquid crystal 3, without generating lateral electric field. 

[0035] Next, the manufacture method of the active-matrix liquid crystal display of this example is 
explained using process cross-section explanatory drawing of drawing 4 (a) - (d), and drawing 5 (e) 
and (f). First, on substrate 1' of the TFT substrate 1 which consists of glass, a quartz, a ceramic, etc., 
film deposition of the chromium (Cr) is carried out by the sputtering method, patterning is carried out 
by photo lithography and etching, and the gate electrode 8 and the scanning line 5 of TFT6 are formed 
(refer to drawin g 4 (a)). 

[0036] Next, Si02 It deposits and the gate insulating layer 15 is formed. The gate insulating layer 15 
functions also as insulating-layer 15' of the intersection of the scanning line 5 and a signal line 4. And 
the amorphous silicon (a-Si) as a semiconductor barrier layer 14 is deposited, and it is SiNx as an up 
insulating layer 16 on it. It deposits, and the up insulating layer 16 is formed so that patterning may be 
carried out by photo lithography and etching and the gate electrode 8 may be countered (refer to 
drawing 4 (b)). 

[0037] Film deposition of the n+a-Si which moreover added the impurity is carried out, patterning of 
an n+a-Si layer and the a-Si layer is carried out continuously, and the source electrode 9, the drain 
electrode 10, and the semiconductor barrier layer 14 are formed (refer to drawing 4 (c)). In addition, in 
order to reduce contact resistance with a signal line 4 or the pixel electrode 7, you may prepare barrier 
metal, such as a tungsten (W) and titanium (Ti), in the upper part of the source electrode 9 and the 
drain electrode 10. 

[0038] And the laminating of the layer insulation layer 17 which consists of a silicon dioxide, silicon 
nitride, or a polyimide is carried out, the contact hole for connecting with the layer insulation layer 17 
at the source electrode 9 is formed, next film deposition of the aluminum (aluminum) is carried out, it 
carries out patterning, and a signal line 4 is formed. In order to prevent that the pixel electrode 7 
formed on it is disconnected with the level difference of the pattern edge section of a signal line 4 by 
etching which forms a signal line 4, it is desirable to perform taper etching of 45 degrees or more, and 
to make loose the level difference by the signal line 4 (refer to drawin g 4 (d)). 
[0039] And film deposition of a silicon dioxide, silicon nitride, or the polyimide is carried out, the 
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contact hole for connecting the pixel electrode 7 and the drain electrode 10 is formed, and the layer 
insulation layers 17 and 18 are formed. It is desirable to perform taper etching of 45 degrees or more 
so that ITO as a pixel electrode 7 formed in the layer insulation layer 1 8 upper part may carry out film 
deposition to a hole pars basilaris ossis occipitalis enough and may not cause an open circuit by 
etching of contact hole formation. 

[0040] Furthermore, so that film deposition of the ITO as a pixel electrode 7 may be carried out and 
the area of the pixel electrode 7 may be extended to the pixel lower right portion which is the rubbing 
start direction on it except for a part for the intersection of signal-line 4a and scanning-line 5a 
Patterning is carried out so that the upper part with scanning-line 5a which adjoins signal-line 4a 
which adjoins the right-hand side of the pixel electrode 7 in drawing 1 , and the bottom may be 
covered, and the pixel electrode 7 is formed (refer to drawing 5 (e)). 

[0041] And on it, a polyimide is applied, an orientation film is formed, rubbing processing is 
performed and the TFT substrate 1 is formed (refer to drawing 5 (f)). And between the opposite 
substrates 2 formed independently, restoration maintenance of the liquid crystal is carried out, it fixes, 
and an active-matrix liquid crystal display is formed in it. 

[0042] Besides the material used by this example, moreover, as a material of the gate electrode 8 of 
TFT Metals other than chromium (Cr), such as aluminum (aluminum), a tantalum (Ta), and 
molybdenum (Mo), as a material of the gate insulating layer 15 The metallic oxide of silicon nitride 
(SiNx) and a gate electrode other than a silicon dioxide (Si02) again as a material of the 
semiconductor barrier layer 14 Besides a-Si, CdSe, CdS and Te, PbTe, and poly crystal silicon 
(poly-Si) as the material of the up insulating layer 16 - SiNx others - Si02 as the material of the 
pixel electrode 7 — the tin oxide and a zinc oxide ~ as the material of the layer insulation layers 17 
and 18 - everything but a polyimide - Si02 and SiNx etc. - you may use 

[0043] According to the active-matrix liquid crystal display of this example, the pixel electrode 7 is 
extended in the rubbing start direction. Since it is made to cover the line breadth of signal-line 4a of a 
portion, and scanning-line 5a which forms the pixel electrode 7 in the upper part of signal-line 4a 
which makes the pixel corner of the rubbing start direction an intersection, and scanning-line 5a, and a 
reverse tilt field tended to generate by the pixel electrode 7 Since generating of the longitudinal 
direction electric field in the pixel corner of the rubbing start direction leading to a reverse tilt field is 
suppressed and the area of the pixel electrode 7 is not reduced further, There is an effect which can 
prevent generating of a reverse tilt field and the fall of the contrast by it without reducing a numerical 
aperture. 

[0044] Next, it explains, referring to drawing 6 and drawing 7 about another example concerning this 
example. Drawin g 6 is flat-surface explanatory drawing of the active-matrix liquid crystal display of 
another example, and drawing 7 is type section explanatory drawing of the C-C portion of drawin g 6 . 
In addition, the same sign is attached and explained about the portion which takes the same 
composition as drawin g 1 and drawin g 3 . 

[0045] Another active-matrix liquid crystal display of an example is extended and formed even in the 
center of the upper part of wiring of signal-line 4a and scanning-line 5 a in which the pixel electrode 7 
makes the pixel corner of the rubbing start direction an intersection with the almost same composition 
as the active-matrix liquid crystal display of the 1st example. It is the active-matrix liquid crystal 
display with which the pattern edge at the right end of the pixel electrode 7 was formed to the center 
of the upper part of signal-line 4a, and the pattern edge of the soffit of the pixel electrode 7 was 
specifically formed to the center of the upper part of scanning-line 5a. 

[0046] It is made to form the edge of the pixel electrode 7 in the upper part of wiring of two sides 
which make an intersection the corner (here lower right) of thejuhhing s tart directioq which a reverse 
tilt field generates at least among the signal lines 4 and the scanning lines 5 which accomplish four 
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sides surrounding the pixel electrode 7, i.e., signal-line 4a, and scanning-line 5a in piles. Furthermore, 
as shown in drawing 6 , it is also possible three sides or to pile up four sides of edges on all. The lap 
width of face of a signal line 4 or the scanning line 5, and the pixel electrode 7 is set to 5 micrometers 
or more, and if it is 10 micrometers or more, it is more desirable. 

[0047] The orientation of the electric field in another example and liquid crystal is explained using 
drawin g 7 . In the another example, at least, since the edge at the right end of the pixel electrode 7 is 
formed in the upper part of signal-line 4a and the edge of the soffit of the pixel electrode 7 is formed 
in the upper part of scanning-line 5a in drawing 6 , as shown in drawing 7 , longitudinal direction 
electric field occur between the pixel electrode 7, signal-line 4a, or scanning-line 5 a, and the reverse 
tilt field which the orientation of liquid crystal reverses by it is also generated. However, since most 
generated reverse tilt fields are equivalent to the upper part of signal-line 4a or scanning-line 5a, it is 
covered by the black matrix 1 1 prepared in the opposite substrate 2, and can suppress the fall of the 
contrast of the display screen very small. 

[0048] Moreover, since the crevice out of which the light of the back light arranged at the liquid 
crystal panel tooth back leaks and comes is almost lost when the pattern edge of the pixel electrode 7 
is formed in all the wiring sections surrounding the pixel electrode 7 of four sides in piles, the 
formation part of the black matrix of an opposite substrate can be limited only to the pixel corner of 
the rubbing start direction which a reverse tilt field generates. 

[0049] The inside of the signal line 4 and the scanning line 5 surrounding another active-matrix liquid 
crystal display ****** of an example, and the pixel electrode 7, Since the pattern edge of the pixel 
electrode 7 is formed even in the center of the upper part of signal-line 4a and scanning-line 5a which 
makes the pixel corner of the rubbing start direction an intersection in piles at least The reverse tilt 
field produced by the longitudinal direction electric field between a signal line 4 or the scanning line 
5, and the pixel electrode 7 There is an effect which can make the bad influence to contrast small 
without the most serving as the upper part of signal-line 4a or scanning-line 5a, being covered by the 
black matrix 1 1 prepared in the opposite substrate 2, and spoiling a numerical aperture. 
[0050] 

[Effect of the Invention] Since according to invention according to claim 1 it is considering as the 
active-matrix liquid crystal display with which the pixel electrode was formed through the insulating 
layer so that the line breadth of one [ at least ] wiring of the scanning line of two sides which hits in 
the rubbing start direction of the orientation film of the 1st substrate, and a signal line may be crossed 
and wiring may be covered The line of electric force generated between a pixel electrode, a signal 
line, or the scanning line Since termination is carried out at right angles to the field which emitted 
from the upper surface of a signal line or the scanning line, and the pixel electrode carried out It is 
effective in the ability to raise the contrast of a display pixel, without not generating lateral electric 
field, being able to prevent generating of a reverse tilt field, and reducing a numerical aperture into 
liquid crystal. 

[0051] Since according to invention according to claim 2 it is considering as the active-matrix liquid 
crystal display with which the pixel electrode was formed through the insulating layer so that a part of 
one [ at least ] wiring of the scanning line of two sides which hits in the rubbing start direction of the 
orientation film of the 1st substrate, and a signal line may be covered Although a reverse tilt field 
occurs by the longitudinal direction electric field between a pixel electrode, the scanning line, or a 
signal line Since it is covered by the shading layer which most reverse tilt fields to generate became 
the upper part of the scanning line or a signal line, and was formed in the 2nd substrate The effect that 
the contrast of a display pixel can be raised has the influence on the display screen, without reducing 
the next door of a small potato, and a numerical aperture extremely. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the active-matrix liquid crystal display which can 
raise the contrast of display quality of image, without starting the active-matrix liquid crystal display 
which used TFT (Thin Film Transistor;TFT), diode, MIM (metal/insulator/metal), the varistor, etc. as 
a driver element, and reducing a numerical aperture. especially. 
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PRIOR ART 

[Description of the Prior Art] As a conventional TFT type active-matrix liquid crystal display, there 
was display as shown in drawing 8 and drawin g 9 . Drawin g 8 is 1 -pixel flat-surface explanatory 
drawing of the conventional active-matrix liquid crystal display, and drawing 9 is type section 
explanatory drawing of the D-D' portion of drawin g 8 . As an active-matrix liquid crystal display is 
shown in drawing 9 , it consists of a TFT substrate 1, an opposite substrate 2, and liquid crystal 3, the 
TFT substrate 1 and the opposite substrate 2 confront each other at a fixed interval, and the gap of the 
TFT substrate 1 and the opposite substrate 2 is filled with liquid crystal 3. 

[0003] The signal line 4 of the direction of a train (length) and the scanning line 5 of the direction of a 
line (width) are formed in the TFT substrate 1 in the shape of a matrix, and TFT (TFT) 6 which is a 
driver element, and the pixel electrode 7 which consists of a transparent conductor are formed in it at 
each intersection of a signal line 4 and the scanning line 5. And the gate electrode 8 of each TFT6 is 
connected to the common scanning line 5 for every line, the source electrode 9 is connected to the 
common signal line 4 for every train, and the drain electrode 10 is connected to the pixel electrode 7, 
and the orientation film 13 is formed so that the whole substrate may be covered further, 
[0004] On the other hand, the black matrix 1 1 of a wrap sake is formed in an inferior surface of 
tongue in TFT6 formed in the TFT substrate 1, each wiring portion, and the crevice portion of the 
pixel electrode 7 and each wiring, the counterelectrode 12 which is a common electrode is formed in 
the bottom of it, and orientation film 13' is prepared in the opposite substrate 2 which consists of a 
translucency substrate so that the whole inferior surface of tongue may be worn further. 
[0005] In order that the TFT substrate 1 and the opposite substrate 2 which were formed as mentioned 
above may make the orientation of the liquid crystal molecule carry out in the fixed direction with a 
fixed pre tilt angle to a substrate and may make display quality of image uniform, processing (rubbing 
processing) which, on the other hand, grinds the orientation film 13 and 13' against cloth, such as 
polyester, at ** is performed. Here, the direction of rubbing of the TFT substrate 1 is made into the \ 
direction which goes to the upper left from the lower right of drawing 8 , and the direction of rubbina 
of the opposite substrate 2 is made into the direction which goes to the lower left from the upper right\ 
And the TFT substrate 1 and the opposite substrate 2 are held so that the orientation film 13 and 13' 
may face mutually, and liquid crystal 3 is filled in the meantime. 

[0006] Next, the drive method of the above-mentioned conventional active-matrix liquid crystal 
display is explained. If selection voltage (Vg, on) is impressed to one of the scanning line 5, TFT6 
connected to the scanning line 5 will be in an ON state, the potential of the pixel electrode 7 will 
become equal to the potential of a signal line 4, and the data voltage currently outputted to the signal 
line 4 will be written in the pixel electrode 7. On the other hand, since the counterelectrode 12 is held 
at fixed voltage, by the potential difference of the data voltage and the counterelectrode 7 which were 
written in the pixel electrode 7, vertical electric field are built over the liquid crystal 3 inserted in 
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between, the orientation state of liquid crystal 3 changes according to the intensity of this electric 
field, a light transmittance changes in connection with it, and image display is performed. 
[0007] Since the data voltage written in the pixel electrode 7 is held while non-choosing voltage (Vg 
and off) is impressed until the following selection voltage (Vg, on) is impressed to the scanning line 5 
that is, an active-matrix liquid crystal display can acquire high contrast compared with a simple matrix 
liquid crystal display. 

[0008] However, in the above-mentioned conventional active-matrix liquid crystal display, in a 
non-selection period, the potential difference may be produced between the pixel electrode 7 and a 
signal line 4 or between the pixel electrode 7 and the scanning line 5, and longitudinal direction 
electric field may occur at the periphery of the pixel electrode 7. Depending on the part of the pixel 
electrode 7, this longitudinal direction electric field had the operation which makes reverse the 
direction of a tilt of a liquid crystal molecule, and as shown in drawing 8 , the reverse tilt field 20 
which the direction of a tilt of a liquid crystal molecule reversed occurred, and they had become the 
cause of the fall of contrast, or a fall of a visual-sense property. 

[0009] Here, the mechanism which the reverse tilt field (reverse tilt domain) 20 generates is 
concretely explained using cross-section explanatory drawing of drawin g 9 . Since rubbing processing 
of the TFT substrate 1 is carried out, when there is no potential difference between the pixel electrode 
7 and a signal line 4, orientation of the liquid crystal molecule near the substrate is uniformly carried 
out by pre tilt angle theta to the orientation side of the orientation film 13 of a substrate. 
[0010] However, if the potential difference arises between the pixel electrode 7 and a signal line 4, as 
shown in drawing 9 , longitudinal direction electric field will occur so that the pixel electrode 7 and a 
signal line 4 may be connected. In the edge (a part for the lower right corner [ Drawing 8 ] of the pixel 
electrode 7) of the pixel electrode 7 which corresponds in the rubbing start direction of the TFT 
substrate 1 especially, since longitudinal direction electric field which make the orientation of the 
direction of a tilt of a liquid crystal molecule carry out to the field of the normal pixel electrode 7 in 
the opposite direction of -theta, i.e., the direction, arise, the reverse tilt field 20 occurs into this 
portion. Since other fields and light transmittances differed from each other, the reverse tilt field 20 
had the problem of reducing the contrast of a display pixel. 

[001 1] It is a problem peculiar to an active-matrix liquid crystal display, and this problem is the same 
even when diodes other than TFT, MIM, a varistor, etc. are used as a driver element. 
[0012] The conventional method for preventing the fall of the contrast by the reverse tilt field is 
divided roughly into the method of preventing generating of a reverse tilt field, and the method which 
is not conspicuous and carries out it even if a reverse tilt field occurs. As a method of preventing 
generating of a reverse tilt field, there were a method of enlarging pre tilt angle theta and the method 
of making intensity of longitudinal direction electric field small. 

[0013] first, as a method of enlarging a pre tilt angle The method [ theta / pre tilt angle ] using a large 
liquid crystal material (refer to electronic-intelligence communication society technical research report 
[electronic display] :EID 91-72 besides Sawada, and pi (1 991)), The method [ theta / pre tilt angle ] 
using a large orientation film (refer to National Technical Report Vol.38 No. 3 besides Satani, and p54 
(1992)), The method (EID 91-121 besides Nishiki, p35 (1991) reference) of forming the 
counterelectrode of an opposite substrate in the shape of a stripe, the method (refer to JP,4-55819,A) 
of seeing by preparing an inclination in a pixel electrode edge, and enlarging the upper tilt angle, etc. 
are learned. 

[0014] Moreover, as a method of making intensity of longitudinal direction electric field small, the 
method (refer to JP, 1-2665 12, A and JP,4-49692,B) of enlarging distance between notching, the pixel 
electrode 7, and a signal line 4 for the edge of the pixel electrode 7, the method (refer to 
JP,3-177817,A) of choosing the direction of rubbing so that it may lap with the portion to which TFT 
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has connected the reverse tilt field and it may be generated, etc. are learned. Since a drain electrode 
overlaps the method of choosing the latter direction of rubbing by reverse stagger type TFT at a gate 
electrode, longitudinal direction electric field use a bird clapper small on a gate electrode. 
[0015] Extend the edge of the method (refer to JP, 1-2665 12, A) of forming a black matrix, and the 
pixel electrode 7 to the lower part of a black matrix, deform the line breadth of a signal line further 
corresponding to area extension of the pixel electrode 7, make the extension generate a reverse tilt 
field as a method which is not conspicuous and carries out the generated reverse tilt field so that a 
reverse tilt field may be covered, and the method (refer to JP,2-13927,A) of forming a black matrix so 
that a reverse tilt field may be covered etc. is learned. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In invention according to claim 1, it is considering as the active-matrix liquid 
crystal display with which the pixel electrode was formed through the insulating layer so that the line 
breadth of one [ at least ] wiring of the scanning line of two sides which hits in the rubbing start 
direction of the orientation film of the 1st substrate, and a signal line might be crossed and wiring 
might be covered. Therefore, the line of electric force generated between a pixel electrode, a signal 
line, or the scanning line is effective in the ability to be able to raise the contrast of a display pixel, 
without not generating lateral electric field, being able to prevent generating of a reverse tilt field, and 
reducing a numerical aperture into liquid crystal, since termination is carried out at right angles to the 
field which emitted from the upper surface of a signal line or the scanning line, and the pixel electrode 
carried out. 

[0051] In invention according to claim 2, it is considering as the active-matrix liquid crystal display 
with which the pixel electrode was formed through the insulating layer so that a part of one [ at least ] 
wiring of the scanning line of two sides which hits in the rubbing start direction of the orientation film 
of the 1st substrate, and a signal line might be covered. Therefore, although a reverse tilt field occurs 
by the longitudinal direction electric field between a pixel electrode, the scanning line, or a signal line, 
most reverse tilt fields generate serve as the upper part of the scanning line or a signal line, and since 
it is covered by the shading layer formed in the 2nd substrate, the effect that the contrast of a display 
pixel can raise has the influence on the display screen, without reducing the next door of a small 
potato, and a numerical aperture extremely. 
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1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] Invention according to claim 1 for solving the trouble of the 
above-mentioned conventional example Two or more scanning lines formed in the line writing 
direction, and two or more signal lines formed in the direction of a train, The driver element formed in 
each intersection position of the aforementioned scanning line and the aforementioned signal line, and 
the pixel electrode linked to each aforementioned driver element, The 1st substrate which has the 
orientation film in which orientation processing was carried out by rubbing in the front face on two or 
more aforementioned pixel electrode upper surface, The shading layer which covers portions other 
than the pixel electrode of the 1st substrate of the above, and the counterelectrode which counters the 
aforementioned pixel electrode, In the active-matrix liquid crystal display possessing the liquid crystal 
filled by the aforementioned counterelectrode upper surface between the 2nd substrate which has the 
orientation film in which orientation processing was carried out by rubbing in the front face, and the 
1st substrate of the above and the 2nd substrate of the above It is characterized by being formed 
through an insulating layer so that the aforementioned pixel electrode may cross and cover the line 
breadth of one [ at least ] wiring of the scanning line equivalent to two sides of the start direction of 
the orientation processing by rubbing of the orientation film of the 1st substrate of the above, and a 
signal line. 

[0020] Invention according to claim 2 for solving the trouble of the above-mentioned conventional 
example Two or more scanning lines formed in the line writing direction, and two or more signal lines 
formed in the direction of a train, The driver element formed in each intersection position of the 
aforementioned scanning line and the aforementioned signal line, and the pixel electrode linked to 
each aforementioned driver element, The 1st substrate which has the orientation film in which 
orientation processing was carried out by rubbing in the front face on two or more aforementioned 
pixel electrode upper surface, The shading layer which covers portions other than the pixel electrode 
of the 1 st substrate of the above, and the counterelectrode which counters the aforementioned pixel 
electrode, In the active-matrix liquid crystal display possessing the liquid crystal filled by the 
aforementioned counterelectrode upper surface between the 2nd substrate which has the orientation 
film in which orientation processing was carried out by rubbing in the front face, and the 1st substrate 
of the above and the 2nd substrate of the above It is characterized by being formed through an 
insulating layer so that the aforementioned pixel electrode may cover a part of one [ at least ] wiring 
of the scanning line equivalent to two sides of the start direction of the orientation processing by 
rubbing of the orientation film of the 1st substrate of the above, and a signal line. 
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OPERATION 



[Function] In invention according to claim 1 , it is considering as the active-matrix liquid crystal 
display with which the pixel electrode was formed through the insulating layer so that the line breadth 
of one [ at least ] wiring of the scanning line of two sides which hits in the rubbing start direction of 
the orientation film of the 1st substrate, and a signal line might be crossed and wiring might be 
covered. Therefore, the line of electric force generated between a pixel electrode, a signal line, or the 
scanning line can raise the contrast of a display pixel, without not generating lateral electric field, 
being able to prevent generating of a reverse tilt field, and reducing a numerical aperture into liquid 
crystal, since termination is carried out at right angles to the field which emitted from the upper 
surface of a signal line or the scanning line, and the pixel electrode carried out. 
[0022] In invention according to claim 2, it is considering as the active-matrix liquid crystal display 
with which the pixel electrode was formed through the insulating layer so that a part of one [ at least ] 
wiring of the scanning line of two sides which hits in the rubbing start direction of the orientation film 
of the 1st substrate, and a signal line might be covered. Therefore, although a reverse tilt field occurs 
by the longitudinal direction electric field between a pixel electrode, the scanning line, or a signal line, 
most reverse tilt fields to generate serve as the upper part of the scanning line or a signal line, and 
since it is covered by the shading layer formed in the 2nd substrate, the influence on the display 
screen can raise the contrast of a display pixel, without reducing the next door of a small potato, and a 
numerical aperture extremely. 
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EXAMPLE 



[Example] It explains referring to a drawing about one example of this invention. Drawin g 1 is 
flat-surface explanatory drawing by the side of the TFT substrate of the active-matrix liquid crystal 
display concerning one example of this invention, drawing 2 is cross-section explanatory drawing of 
the A- A* portion of drawin g 1 , and d ra w in g 3 is type section explanatory drawing of the B-B' portion 
of drawin g 1 . In addition, the portion which takes the same composition as drawin g 8 and drawing 9 
is explained using the same sign. 

[0024] The active-matrix liquid crystal display of this example consists of liquid crystal 3 with which 
it inserted and filled up between the TFT substrate 1 of the bottom possessing the TFT (TFT) which 
performs ON/OFF which is not penetrated [ transparency / ] and a signal line, and the scanning line, 
the opposite substrate 2 of the top possessing the counterelectrode which are a black matrix and a 
common electrode, and both substrates, as shown in drawing 3 . [ of each pixel ] 
[0025] Furthermore, each part of the active-matrix liquid crystal display of this example is explained 
concretely. TFT 6 which a signal line 4 and the scanning line 5 are formed in the upper surface of 
glass-substrate 1' of the TFT substrate 1 in the shape of a matrix through insulating-layer 15', and is a 
driver element at each intersection of a signal line 4 and the scanning line 5 (TFT), The pixel electrode 
7 of the transparent conductor which consists of indium tin oxide (ITO) etc. is formed, the gate 
electrode 8 of each TFT6 is connected to the common scanning line 5 for every line, the source 
electrode 9 is connected to the common signal line 4 for every train, and the drain electrode 1 0 is 
connected to the pixel electrode 7 of each pixel. Furthermore, the orientation film 13 is formed so that 
the whole upper surface may be worn, and in drawin g 1 , rubbing processing is performed toward the 
upper left from the lower right. 

[0026] The black matrix 1 1 or light filter (not shown) of a wrap sake is formed in the undersurface of 
glass-substrate 2' of the opposite substrate 2 in the wiring portions of TFT6 formed in the TFT 
substrate 1 and a signal line 4, and the scanning line 5, a counterelectrode 12 is formed in the bottom, 
orientation film 13' is prepared so that the whole undersurface may be worn further, and it succeeds in 
rubbing processing toward the lower left from the upper right of drawing 1 . 

[0027] Moreover, TFT6 of each pixel in the TFT substrate 1 The scanning line 5 and the scanning line 
5 which consist of metals, such as chromium (Cr), on glass-substrate 1' of the TFT substrate 1 as 
shown in drawing 1 and d raw ing 2 , and the really cast gate electrode 8, The gate insulating layer 15 
which consists of a silicon dioxide (Si02), and the semiconductor barrier layer 14 which consists of 
an amorphous silicon (a-Si) etc., The up insulating layer 16 which consists of silicon nitride (SiNx), 
and the source electrode 9 and the drain electrode 10 which consists of the semiconductor film with 
which the impurity was added have reverse stagger type structure by which the laminating was carried 
out one by one. 

[0028] And the signal line 4 which consists of the aluminum (aluminum) which connects with the 
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source electrode 9 through the layer insulation layers 17, such as a polyimide, is formed, further, the 
laminating of the layer insulation layers 18, such as a polyimide, is carried out, the pixel electrode 7 
which consists of the indium tin oxide (ITO) which connects with the drain electrode 1 0 through 
opening prepared in this layer insulation layer 18 is formed, and it has the composition that the 
laminating of the orientation film 13 was carried out on this. 

[0029] Moreover, although the driver element is set to TFT (TFT) in this example, you may use not 
only TFT but diode, MIM, a varistor, etc. 

[0030] And the configuration of the pixel electrode 7 which is the feature portion of this example is 
formed so that the upper part of the signal line 4 of two sides which adjoins each other among four 
sides of the quadrilateral formed by two signal lines 4 and the two scanning lines 5 surrounding the 
pixel electrode 7, and the scanning line 5 may be covered. Here, in this example, two adjacent sides 
covered by the pixel electrode 7 may be two sides which make the pixel corner of the rubbing start 
direction an intersection. That is, as shown in drawin g 1 , the pixel electrode 7 is formed so that it may 
lap with the upper part of signal-line 4a which adjoins the right-hand side of a pixel, and scanning-line 
5a which adjoins the pixel bottom, except for a TFT portion, the line breadth of signal-line 4a and 
scanning-line 5a is crossed especially, line breadth is covered, and the pixel electrode 7 is extended at 
the lower right portion of the pixel which is the rubbing start direction, and it forms. 
[003 1] Especially, in this example, the soffit of the pixel electrode 7 is formed so that it may come 
below scanning-line 5a in dra wing 1 so that the right end of the pixel electrode 7 may become on the 
right of signal-line 4a in drawing 1 so that the line breadth of signal-line 4a except TFT6 portion and 
scanning-line 5 a may be completely covered by the pixel electrode 7. 

[0032] Moreover, [ near TFT6 ], the right end of the pixel electrode 7 is extended and formed to the 
center of the upper part of signal-line 4a, and the soffit is extended and formed to the center of the 
upper part of scanning-line 5a. Since TFT6 portion has a level difference, this is for preventing pixel 
electrode 7 adjoining comrades connecting too hastily. Similarly, the amount of [ of signal-line 4a and 
scanning-line 5 a ] intersection has also prepared minute notching as shown in drawin g 1 , in order to 
prevent pixel electrode 7 adjoining comrades connecting too hastily, since a level difference becomes 
large. Since this notching portion is small, the influence on a numerical aperture is small. 
[0033] Here, the electric field of the active-matrix liquid crystal display of this example and the 
orientation of liquid crystal are explained using type section explanatory drawing of drawing 3 . The 
reverse tilt field to which contrast is reduced is produced by the longitudinal direction electric field 
between a signal line 4 or the scanning line 5, and the pixel electrode 7, and generating in a corner 
which corresponds in the rubbing start direction of a pixel especially is known. 
[0034] Since the pixel electrode 7 is extended even to the upper part of signal-line 4a which shares the 
corner of the rubbing start direction, and scanning-line 5a in this example, and it forms further so that 
the line breadth of signal-line 4a and scanning-line 5a may be covered, The line of electric force 
produced in the potential difference of signal-line 4a or scanning-line 5 a, and the pixel electrode 7 
Since it emits from the upper surface of signal-line 4a or scanning-line 5a and is made perpendicular 
termination on the inferior surface of tongue of the pixel electrode 7 Contrast can be raised without 
being able to prevent generating of a reverse tilt field and reducing a numerical aperture by this, into 
liquid crystal 3, without generating lateral electric field. 

[0035] Next, the manufacture method of the active-matrix liquid crystal display of this example is 
explained using process cross-section explanatory drawing of drawing 4 (a) - (d), and drawing 5 (e) 
and (f). First, on substrate V of the TFT substrate 1 which consists of glass, a quartz, a ceramic, etc., 
film deposition of the chromium (Cr) is carried out by the sputtering method, patterning is carried out 
by photo lithography and etching, and the gate electrode 8 and the scanning line 5 of TFT6 are formed 
(refer to drawin g 4 (a)). 
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[0036] Next, Si02 It deposits and the gate insulating layer 15 is formed. The gate insulating layer 15 
functions also as insulating-layer 15' of the intersection of the scanning line 5 and a signal line 4. And 
the amorphous silicon (a-Si) as a semiconductor barrier layer 14 is deposited, and it is SiNx as an up 
insulating layer 16 on it. It deposits, and the up insulating layer 16 is formed so that patterning may be 
carried out by photo lithography and etching and the gate electrode 8 may be countered (refer to 
drawing 4 (b)). 

[0037] Film deposition of the n+a-Si which moreover added the impurity is carried out, patterning of 
an n+a-Si layer and the a-Si layer is carried out continuously, and the source electrode 9, the drain 
electrode 10, and the semiconductor barrier layer 14 are formed (refer to drawing 4 (c)). In addition, in 
order to reduce contact resistance with a signal line 4 or the pixel electrode 7, you may prepare barrier 
metal, such as a tungsten (W) and titanium (Ti), in the upper part of the source electrode 9 and the 
drain electrode 10. 

[0038] And the laminating of the layer insulation layer 17 which consists of a silicon dioxide, silicon 
nitride, or a polyimide is carried out, the contact hole for connecting with the layer insulation layer 17 
at the source electrode 9 is formed, next film deposition of the aluminum (aluminum) is carried out, it 
carries out patterning, and a signal line 4 is formed. In order to prevent that the pixel electrode 7 
formed on it is disconnected with the level difference of the pattern edge section of a signal line 4 by 
etching which forms a signal line 4, it is desirable to perform taper etching of 45 degrees or more, and 
to make loose the level difference by the signal line 4 (refer to drawing 4 (d)). 
[0039] And film deposition of a silicon dioxide, silicon nitride, or the polyimide is carried out, the 
contact hole for connecting the pixel electrode 7 and the drain electrode 10 is formed, and the layer 
insulation layers 17 and 18 are formed. It is desirable to perform taper etching of 45 degrees or more 
so that ITO as a pixel electrode 7 formed in the layer insulation layer 1 8 upper part may carry out film 
deposition to a hole pars basilaris ossis occipitalis enough and may not cause an open circuit by 
etching of contact hole formation. 

[0040] Furthermore, so that film deposition of the ITO as a pixel electrode 7 may be carried out and 
the area of the pixel electrode 7 may be extended to the pixel lower right portion which is the rubbing 
start direction on it except for a part for the intersection of signal-line 4a and scanning-line 5a 
Patterning is carried out so that the upper part with scanning-line 5a which adjoins signal-line 4a 
which adjoins the right-hand side of the pixel electrode 7 in drawing 1 , and the bottom may be 
covered, and the pixel electrode 7 is formed (refer to drawin g 5 (e)). 

[0041] And on it, a polyimide is applied, an orientation film is formed, rubbing processing is 
performed and the TFT substrate 1 is formed (refer to drawing 5 (f)). And between the opposite 
substrates 2 formed independently, restoration maintenance of the liquid crystal is carried out, it fixes, 
and an active-matrix liquid crystal display is formed in it. 

[0042] Besides the material used by this example, moreover, as a material of the gate electrode 8 of 
TFT Metals other than chromium (Cr), such as aluminum (aluminum), a tantalum (Ta), and 
molybdenum (Mo), as a material of the gate insulating layer 15 The metallic oxide of silicon nitride 
(SiNx) and a gate electrode other than a silicon dioxide (Si02) again as a material of the 
semiconductor barrier layer 14 Besides a-Si, CdSe, CdS and Te, PbTe, and polycrystal silicon 
(poly-Si) as the material of the up insulating layer 16 - SiNx others - Si02 as the material of the 
pixel electrode 7 - tin oxide and a zinc oxide - as the material of the layer insulation layers 17 and 18 
~ everything but a polyimide - Si02 and SiNx etc. - you may use 

[0043] According to the active-matrix liquid crystal display of this example, the pixel electrode 7 is 
extended in the rubbing start direction. Since it is made to cover the line breadth of signal-line 4a of a 
portion, and scanning-line 5a which forms the pixel electrode 7 in the upper part of signal-line 4a 
which makes the pixel corner of the rubbing start direction an intersection, and scanning-line 5a, and a 
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reverse tilt field tended to generate by the pixel electrode 7 Since generating of the longitudinal 
direction electric field in the pixel corner of the rubbing start direction leading to a reverse tilt field is 
suppressed and the area of the pixel electrode 7 is not reduced further, There is an effect which can 
prevent generating of a reverse tilt field and the fall of the contrast by it without reducing a numerical 
aperture. 

[0044] Next, it explains, referring to drawing 6 and drawin g 7 about another example concerning this 
example. Drawing 6 is flat-surface explanatory drawing of the active-matrix liquid crystal display of 
another example, and drawin g 7 is type section explanatory drawing of the C-C portion of drawin g 6 . 
In addition, the same sign is attached and explained about the portion which takes the same 
composition as drawing 1 and drawing 3 . 

[0045] Another active-matrix liquid crystal display of an example is extended and formed even in the 
center of the upper part of wiring of signal-line 4a and scanning-line 5a in which the pixel electrode 7 
makes the pixel corner of the rubbing start direction an intersection with the almost same composition 
as the active-matrix liquid crystal display of the 1st example. It is the active-matrix liquid crystal 
display with which the pattern edge at the right end of the pixel electrode 7 was formed to the center 
of the upper part of signal-line 4a, and the pattern edge of the soffit of the pixel electrode 7 was 
specifically formed to the center of the upper part of scanning-line 5a. 

[0046] It is made to form the edge of the pixel electrode 7 in the upper part of wiring of two sides 
which make an intersection the corner (here lower right) of the rubbing start direction which a reverse 
tilt field generates at least among the signal lines 4 and the scanning lines 5 which accomplish four 
sides surrounding the pixel electrode 7, i.e., signal-line 4a, and scanning-line 5a in piles. Furthermore, 
as shown in drawin g 6 , it is also possible three sides or to pile up four sides of edges on all. The lap 
width of face of a signal line 4 or the scanning line 5, and the pixel electrode 7 is set to 5 micrometers 
or more, and if it is 10 micrometers or more, it is more desirable. 

[0047] The orientation of the electric field in another example and liquid crystal is explained using 
drawing 7 . In the another example, at least, since the edge at the right end of the pixel electrode 7 is 
formed in the upper part of signal-line 4a and the edge of the soffit of the pixel electrode 7 is formed 
in the upper part of scanning-line 5a in drawin g 6 , as shown in drawing 7 , longitudinal direction 
electric field occur between the pixel electrode 7, signal-line 4a, of scanning-line 5a 5 and the reverse 
tilt field which the orientation of liquid crystal reverses by it is also generated. However, since most 
generated reverse tilt fields are equivalent to the upper part of signal-line 4a or scanning-line 5 a, it is 
covered by the black matrix 1 1 prepared in the opposite substrate 2, and can suppress the fall of the 
contrast of the display screen very small. 

[0048] Moreover, since the crevice out of which the light of the back light arranged at the liquid 
crystal panel tooth back leaks and comes is almost lost when the pattern edge of the pixel electrode 7 
is formed in all the wiring sections surrounding the pixel electrode 7 of four sides in piles, the 
formation part of the black matrix of an opposite substrate can be limited only to the pixel corner of 
the rubbing start direction which a reverse tilt field generates. 

[0049] The inside of the signal line 4 and the scanning line 5 surrounding another active-matrix liquid 
crystal display ****** of an example, and the pixel electrode 7, Since the pattern edge of the pixel 
electrode 7 is formed even in the center of the upper part of signal-line 4a and scanning-line 5a which 
makes the pixel corner of the rubbing start direction an intersection in piles at least The reverse tilt 
field produced by the longitudinal direction electric field between a signal line 4 or the scanning line 
5, and the pixel electrode 7 There is an effect which can make the bad influence to contrast small 
without the most serving as the upper part of signal-line 4a or scanning-line 5a, being covered by the 
black matrix 1 1 prepared in the opposite substrate 2, and spoiling a numerical aperture. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is flat-surface explanatory drawing of the active-matrix liquid crystal display 
concerning one example of this invention. 

[Drawing 2] It is cross-section explanatory drawing of the A- A' portion of drawin g 1 . 

[Drawin g 3] It is type section explanatory drawing of the B-B' portion of d rawin g 1 . 

[Drawing 4] (a) - (d) is process cross-section explanatory drawing showing the manufacture method of 

the active-matrix liquid crystal display of this example. 

[Drawing 5] (e) and (f) are process cross-section explanatory drawings showing the manufacture 
method of the active-matrix liquid crystal display of this example. 

[Drawin g 6] It is flat-surface explanatory drawing of the active-matrix liquid crystal display 
concerning another example of this invention. 

[Drawing 7] It is type section explanatory drawing of the C-C portion of drawing 6 . 

[Drawin g 8] It is flat-surface explanatory drawing of the conventional active-matrix liquid crystal 

display. 

[Drawing 9] It is type section explanatory drawing of the D-D' portion of drawin g 8 . 
[Description of Notations] 

1 - TFT substrate 2 - Opposite substrate 3 Liquid crystal 4 - Signal line, [ 6 - TFT 7 - A pixel 
electrode, 8 - Gate electrode, ] 5 - Scanning line [ 10 - Drain electrode 1 1 ~ Black matrix 12 - 
Counterelectrode 13 - Orientation film 14 ~ Semiconductor barrier layer 15 ~ Gate insulating layer 
16 / 20 - Reverse tilt field / - 17 An up insulating layer 18 - Layer insulation layer ] 9 - Source 
electrode 
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DRAWINGS 



[Drawing 1] 
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